Development of Flight Research Experiment 

Complements 



Suzanne McCollum 


Outline 


• What is ISSMP? 

• How to get started 

• Why does it take so long? 

• What are some of the unique challenges of 
designing flight experiments? 
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What is ISSMP? 


HRP 




Why is ISSMP needed? 

You are 
here 

\7 

2000 

ISS crew 
ops start 


2012 2013 2020 

Assembly End US 

complete Presence ? 


• ISS represents the ONLY opportunity to mitigate risks for the 
long duration transit phase of Exploration class missions 

• ISS is a limited resource 


• At assembly complete, remaining time is too short to complete 
HRP objectives without maximal use of assets 


• Aggressive strategies are needed to close knowledge gaps and 
mitigate risks during the remaining life of ISS 



Development of Flight Research Experiment Complements 


4 


How to Get Started 
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How to Get Started: Sponsorship 



T ISS ^ 
Research In 
Physical and 
Life Sciences 
(HEOMD) 


f Private Firms 
(e.g., Commercial, 
Non-Profit) ) 


Human 

Research 

Program 

(HEOMD) 


Academic 

Institutions 


r Exploration 
Research and 
Tech. Dev. 
(OCT,HEOMD) 


Other U.S. 
Government 
Agencies 
(e.g., NIH, 
NSF, USDA) 


Astrophysics, 
Heliophysics, 
Planetary & 
Earth Science 
k (SMD) A 


JAXA 


^nONALPP^ 


[ff'onal Partner 


PROGRAM 

OFFICE 


ISS International 
Barter Commitments 

(HEOMD) 


P0CK0CM0C 


For more information on research sponsorship and funding, see: 
http://www.nasa.gov/mission_pages/station/research/funding_information.html 
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How to Get Started: HRP Process 


HRP "select for flight" process requires: 

• HRP research Element sponsor 

- Is it relevant to HRP? 

• Merit review 

- Is it scientifically sound? 

• Institutional Review Board Approval 

- Will the crew subject be treated in an ethical, safe, and equitable 
manner? 

• Feasibility Assessment 

- Can it be executed in-flight within available resources? 



o 
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How to Get Started 


• Once selected for flight, ISSMP has the authority to 
include experiments in complements of research 
submitted to the ISS Program. 

• That doesn't mean you can fly on the next 
Increment! 


WHY NOT? 
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Why Does it Take So Long? 
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ISS Flight Plan 

Flight Planning Integration Panel (FPIP) 

(Pre-decisonal. For Internal Use. For Reference Only) 


NASA: OC4KMOT cogpesftaf 
MAPI: OPtRana y Morgan 
Chart Updated: July 15B), 2013 
SSCH’Cfl : 13081B (LHPD Rev-G In- WOK) 




2013 

2014 

Mavl Jun 1 Ji 

il 1 Aua 1 Sec 1 Oct 1 Nov 1 Dec 

Jan 1 Feb 1 Mar 1 Aor 1 May 1 Jun 1 Jul 1 Aua 1 Sea 1 Oct 1 Nov 1 Dec 


2015 


Crew 

Rotation 




ISS Strategic Planning 
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ISS Strategic Planning 



• OZ/Research Planning Working Group (RPWG) collects flight 
resource requirements at around L-15 months from all NASA and 
IP agency sponsors to develop an Increment Research Plan: 

- Research summary/description 

- Crew Time - pre, in, postflight 

- Upmass/Downmass (what we need to fly/return on which flight) 

- Cold stowage 

- Power, data, photo/TV 


ISSMP submits requirements for all planned HRP research 

- Experiments must be selected for flight by HRP and have well defined 
requirements at the start of the strategic planning phase. 

- If an experiment requires a lot of definition work to define requirements, 
or if new hardware is required, it can take even longer to be ready for 
inclusion in Increment planning. 
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ISS Strategic Planning 

• During the Strategic Planning phase, ISSMP works with 
International Partners (CSA, ESA and JAXA) to integrate all 
proposed human research for a given Increment into 
"complement scenarios". 

- Complement scenarios represent a potential combination of 
experiments whose requirements can be implemented in the first week 
postflight 

- This integration work is required during this phase because the before 
JSC IRB and HRMRB must approve the complement scenarios having the 
crewmember sign consent forms 

- ISSMP develops complement scenarios based on experiment 
requirements and constraints, which are then reviewed and discussed 
with the IP's, approved by OZ, and then submitted to the IRB for 
approval 

- Increment 39/40 Strategic Planning identified 9 potential complement 
scenarios 
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ALL EXPERIMENTS 

Scenario 1 

Scenario 2 

Scenario 3 

Scenario 4 

Scenario5 

Scenario 6 

Scenario 7 

Scenario 8 

Scenario 9 

Airway Monitoring 

Airway Monitoring 

Airway Monitoring 

Airway Monitoring 

Airway Monitoring 

Airway Monitonng 

Airway Monitoring 

Airway Monitoring 

Airway Monitoring 

Airway Monitoring 

Astro Palate (Food Acc) 

Astro Palate 

Astro Palate 

Astro Palate 

Astro Palate 

Astro Palate 

Astro Palate 

Astro Palate 

Astro Palate 

Astro Palate 

Bio Rhythms-48hrs 

Bio Rhythms-48hrs 

Bio Rhythms-48hrs 

Bio Rhythms-48hrs 

Bio Rhythms-48hrs 

Bio Rhythms-48hrs 

Bio Rhythms-48hrs 

Bio Rhythms-48hrs 

Bio Rhythms-48hrs 

Bio Rhythms-48hrs 

Biochemical Profile 

Biochemical Profile 

Biochemical Profile 

Biochemical Profile 

Biochemical Profile 

Biochemical Profile 

Biochemical Profile 

Biochemical Profile 

Biochemical Profile 

Biochemical Profile 

Bispho Control 

Bispho Control 

Bispho Control 

Bispho Control 

Bispho Control 

Bispho Control 

Bispho Control 

Bispho Control 

Bispho Control 

Bispho Control 

Blind & Imagined 
(SLINK) 

Blind & Imagined 

Blind & Imagined 


Blind & Imagined 






Body Measures 

Body Measures 

Body Measures 

Body Measures 

Body Measures 

Body Measures 

Body Measures 

Body Measures 

Body Measures 

Body Measures 

Bone/Muscle Check 
(Chk Saliva) 


Bone/Muscle Check 

Bone/Muscle Check 

Bone/Muscle Check 

Bone/Muscle Check 

Bone/Muscle Check 

Bone/Muscle Check 

Bone/Muscle Check 

Bone/Muscle Check 

BP Reg 

BP Reg 

BP Reg 

BP Reg 

BP Reg 

BP Reg 

BP Reg 

BP Reg 

BP Reg 

BP Reg 

Cardio Ox 

Cardio Ox 

Cardio Ox 


Cardio Ox 


Cardio Ox 



Cardio Ox 

Cartilage 

Cartilage 

Cartilage 


Cartilage 

Cartilage 



Cartilage 


Circadian Rthm 

Circadian Rthm 

Circadian Rthm 

Circadian Rthm 

Circadian Rthm 

Circadian Rthm 

Circadian Rthm 

Circadian Rthm 

Circadian Rthm 

Circadian Rthm 

Cognition 

Cognition 

Cognition 

Cognition 

Cognition 

Cognition 

Cognition 

Cognition 

Cognition 

Cognition 

Energy 

Energy 

Energy 

Energy 

Energy 

Energy 

Energy 

Energy 

Energy 

Energy 

VA Clothing 

IVA Clothing 

IVA Clothing 

IVA Clothing 

IVA Clothing 

IVA Clothing 

IVA Clothing 

IVA Clothing 

IVA Clothing 

IVA Clothing 

IVD 



IVD 



IVD 

IVD 


IVD 

Journals 

Journals 

Journals 

Journals 

Journals 

Journals 

Journals 

Journals 

Journals 

Journals 

Manual Control 

Manual Control 

Manual Control 



Manual Control 


Manual Control 



Microbiome 

Microbiome 

Microbiome 


Microbiome 

Microbiome 

Microbiome 


Microbiome 

Microbiome 

Muscle Biopsy 


Muscle Biopsy 

Muscle Biopsy 

Muscle Biopsy 

Muscle Biopsy 





NeuroMapping 



NeuroMapping 


NeuroMapping 



NeuroMapping 


Ocular Health 

Ocular Health 

Ocular Health 

Ocular Health 


Ocular Health 

Ocular Health 

Ocular Health 

Ocular Health 

Ocular Health 

Orthostatic Tolerance 


Orthostatic 

Tolerance 

Orthostatic 

Tolerance 

Orthostatic 

Tolerance 

Orthostatic 

Tolerance 

Orthostatic 

Tolerance 

Orthostatic 

Tolerance 

Orthostatic 

Tolerance 

Orthostatic 

Tolerance 

Repository 

Repository 

Repository 

Repository 

Repository 

Repository 

Repository 

Repository 

Repository 

Repository 

Salivary Markers 

Salivary Markers 

Salivary Markers 

Salivary Markers 

Salivary Markers 

Salivary Markers 

Salivary Markers 

Salivary Markers 

Salivary Markers 

Salivary Markers 

Skin B 

Skin B 

Skin B 

Skin B 

Skin B 

Skin B 

Skin B 

Skin B 

Skin B 

Skin B 

Space Headaches 

Space Headaches 

Space Headaches 

Space Headaches 

Space Headaches 

Space Headaches 

Space Headaches 

Space Headaches 

Space Headaches 

Space Headaches 

Sprint 

Sprint 






Sprint (no biopsy) 

Sprint 

Sprint 

Synergy 

Synergy 

Synergy 

Synergy 

Synergy 

Synergy 

Synergy 

Synergy 

Synergy 

Synergy 

V-C Reflex 


V-C Reflex 




V-C Reflex 




Wearable Monitoring 

Wearable Monitonng 

Wearable Monitoring Wearable Monitoring 

Wearable Monitoring Wearable Monitoring 

Wearable Monitoring 

Wearable Monitoring Wearable Monitoring Wearable Monitoring 
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Why does it take so long? 



Informed Consent Briefing process: 

• Crewmembers are given informed consent briefings on all 
experiments per a target participation matrix. They are NOT 
shown the complement scenarios or asked to choose one. 

• Crewmembers complete an interest survey to indicate level 
of interest in participation for each study they are pitched. 
These surveys are used to determine the "best fit" 
complement scenario for each crewmember. 

• Proposed crew complements are reviewed with IP's and OZ 
before obtaining signed consent forms from crewmembers. 
Actual crew participation can be any subset of a complement 
scenario (each represents a maximum number of studies that 
will fit together). 
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ISS Tactical Planning 



\ 


Informed Consent Briefing ~ L-12 months 
Strategic Tactical 


Programmatic 

Payload 



1 


+ 



Operations 


Post-Flight 


Crew Return 


Research Plan 

Payload Tactical Plan | 

Hardware Development 
Products 

Hardware Operations 
Products 


Research Plan 
Approved 


ISS Crew 
Rotation 


Real-Time Operations 
(Research) 


Increment 


~k 


Stage | Stage | Stage 


Launch Launch Laimch Launch 


Post Flight Operations 
(Hardware, Data Return) 


ISS Crew 
Rotation 


Payload 

Developer 

Inputs 


• Changes to Baselined Research Plan 

• Training Products and Procedures 

• Safety Review Packages 

• Hardware Verification Data 

• Software Verification Data 
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Why does it take so long? 
You are not alone! 





icrement 35/36 Research Plan - On-Orbit Investigations 


Human Research 


Bone & Muscle 

Cardiovascular & 

Human Behavior & 

Neurological & 

Integrated Physiology 

Physiology 

Respiratory Systems 

Performance 

Vestibular Systems 

& Nutrition 

Spinal Ultrasound 

Integrated Cardiovascular 

Journals 

Reversible Figures 

Microbiome(52P, 35S) 


Ocular Health (H7V4) 

Reaction Self Test 

Space Headaches (35S) 

Nutrition, ProK, Repository 


Vessel Imaging 
BP Reg, Vascular 

Circadian Rhythms (35S) 

SKIN-B (34S) 

ENERGY (SpX-2, A7V4. HTV4) 
Biological Rhythms 48h (HTV4) 


Key: 

0 NASA 
H CSA 

I ESA 

1 ] JAXA 


Biology and Biotechnology Physical Sciences 


Microbiology 

Animal Biology 

Plant Biology 

Viable 

AQH Microscope 

Seedling Growth (SpX2) 

Cellular Biology 

^MEOAKA OSTEOCLAST^ 

ResistTubule (HTV4) 

MEDAKA OSTEOCLAST 2 

AnisoTubule (HTV4) 

Cell Bio Te^h Demo 1 SdX2 ) 

139611* 

Macro Crystal Growth 

Passive Env. 

^Celi Mechanosenslng* 

JAXA PCG 

Control Sys. 

Space Pup (HTV4) 


Stem Cells (SpX2) 


BRIC-17 (SdX2) (39611* 


Technology Demonstration 


Fluid Physics 

Combustion 

Material 

Complex 

CFE-2 

Science 

Science 

Fluids 

CCF 

FLEX-2 

SpaceDRUMS 

BCAT-3,-4,-6 

CVB-2 (A7V4) 

ICE-GA (HTV4) 

CSLM-3 (SpX-2) 

DECLIC-ALI 

DECLIC-HTI-R (ATV4) 

BASS 

MSL Batch 2a-2 (ATV4) 

BCAT-C1 

FASES (ATV4) 
SODI-DCMIX (52P) 
Dynamic Surf (ATV4, HTV4) 
Ice Crystal 2 (HTV-4) 
Marangoni EXP 
Marangoni UVP 

Alloy Semiconductor 
Hicari 

ACE-1 (ATV4. SpX2) 


Air, Water, Surface Radiation 

Communication 

Spacecraft & 

Monitoring 

Measurement 

& Navigation 

Orbital Envt 

Amine Swingbed 

REM 

Surface Telerobotics 

HiMassSEE 

DIAPASON (HTV4) 

DOSIS-3D(34S) 

l-STAR 

<IBALL> 

UBNT 

TRITEL (33S) 
Radi-N2 

Area PADLES 10 

Picosatellites 

Deployables 

Robotics 
& Imaging 

Avionics & Software 

SPHERES-RINGS (HTV4) 

SPHERES-VERT1GO (3961)* 

JSSOD-Cubesats (HTV4) 

Ardusat-l/WarriorSat-1 

SNFM 


(HTV4) (3946)* 

3DA1 Camcorder 
HET Smartphone 
Robonaut 

Commercial 

Characterizing 
Expt H/W 

TechEdSat-3P (HTV4) (3955)* 


SPHERES Interact 

<Mitra<lQw(ipX3)> 



Educational Activities 


Educational 

Student Expts 

Cultural 

Demos 

Earth KAM 

Activities 

EPO Demos 
ISSHam Radio 
EPO Parmitano 

Nanoracks Modules-19, 
20, 21, 22 (SpX2) 

Module-9 (35S) (3953)* 
Windows on Earth 

Comm & Outreach 
Asian Seed 2013 (HTV4) 
JAXA Commercial (HTV4) 


(3961)* 

Tomatosphere-lll 

Competitions 

SPHERES Zero Robotics 


E arth & Space Scien ce 

Earth Remote Sensing 


<Pending CEF> 


Open CEF 


CEO 

l-SERV 
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Why does it take so long? 

Summary: 

- There is a lot of research being conducted on ISS! 

- Careful planning is crucial to ensure the success of all 
planned operations on ISS 

— Unique challenges/constraints of human research require 
additional integration and planning 

— New research CAN be added later in the flow, but ONLY if it 
can be accommodated in the baseline plan 
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Why does it take so long? 

You are Proposal need date 
here for n=12 

a a 

2000 2012 2014 2016 2018 2020 

ISS crew Assembly End US 

ops start complete and Presence ? 

Shuttle retire 

• There is not much time left to complete human research investigations on 

ISS. 

- Assuming 4 subjects agree to participate per year (out of 6), it will take 3 years 
to complete in-flight operations for a study with an n=12 

- Factoring in 18 months for planning, this means an approved proposal would be 
required no later than the spring of 2016 in order to support the first subject 
launching in the fall of 2017 

- Additional time needs to be factored in for proposal solicitation/writing and 
merit review 
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Strategies for Design/Selection of 

Flight Experiments 
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Strategies for Design/Selection of Flight 

Experiments 



• Consider the following when designing and soliciting flight 
research: 

- How will the study inform future research? 

- How important is the timeline for getting results - are the results 
critical in the path to risk reduction? 

- How critical is this study compared to the rest of your flight portfolio? 

- Is flight research required to answer this question? 

• Large, complex studies will take longer to get ready for flight 
and get results. Simple experiments requiring fewer flight 
resources will obtain results faster 

• ISSMP is here to help explain flight resource limitations and 
assist in designing experiments that are implementable 
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Strategies for Design/Selection of Flight 

Experiments 

Operational Flight Constraints 



Crew time: 
prefit, in-fit, 
postflt 

Sample storage 
and stability 

Data/comm 

availability 



Restricted flight ops 



Operations 

envelope 



Power 

Ku coverage 

Hardware 

access/failures 

Weight and volume 


Expt Complexity 
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Strategies for Design/Selection of Flight 

Experiments 

• Preflight Baseline Data Collection (BDC) and Training 
— Crew training flow is very full and leaves limited openings 
for BDC 

• Ops training is in multiple locations with extensive travel required 

- US 

- Russia 

- Europe 

- Japan 

— All US systems and NASA payload training and BDC has to 
be scheduled when they are at JSC 
— Constrains the ability to train for science and perform 
preflight testing 
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Strategies for Design/Selection 
of Flight Experiments 



- Postflight BDC: 

o All crew rotations are now on 
Soyuz until commercial crew 
capability comes on line 
o USOS crew will nominally depart 
landing site within hours of 
landing and return directly to JSC 
o Only limited testing possible on 
R+0 (typically "non-active" 
sessions) due to recovery ops 
o Time on one day can be greater 
than 6 hours if "overage" is given 
back the next day 

o Unique schedule is developed for 
each crewmember based on their 
complement of research 



■ Crew Time Off 

■ Science Time Available 

■ Medical Operations Time 

■ Rehabilitation Time 


Days After Crew Landing 
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Example of Postflight Crew Schedule 



EXP XX/XX - XXS POST-FLIGHT SCHEDULE 


R+ 0 A/A/2012 On Crew Plane 


2:00AM 


both crew members have 
MRSA nasal swabs and 
begin 48 hr uhne collection 
once on plane 
Crew 1 & Crew 2 don ICV 
hardware 


Direct Return Flight 
to Houston 



|13:30 


1 14:00 |l4:30 

-vkscutar S true tori 
& Function 
43min 89 BOCF 

CDSedbTs - wm 

1 Platform Test El 
30 min 
B 260: 134 


15:00 |l5:30 |l6:00 |l6:30 |l7:00 


— iev: Cardiac Funcoon 
-^-ilEDB 1.6 Resbng ECG 
60 min. B261 : Lobby 

■o^nm: Ultrasound Imaging & Calf and Thigh 
Muscle Biopsy 
fOO mm. B261 Lobby 


I 

at 


B I 

^^CV: Cardiac Funcoon 
^HUEDB 1 .6 Resbng ECG 
60 min. B261:Lobby 

Sarcolab Biopsy Fast until biopsy 
45mln B261 is complete 

fi 


[17:50 


18:00 |18:30 [ 19:00 |19:30 | Before 


R+ 1 A/B/2012 Upon Waking 




13:00 

MEDB 1.1 & 1.4 Clin & Neuro 
Asmts, 1.14 Photo Doc Skin. 
1.10 Ophth w/Of. Dervay 
60 ml- ACOF 



Muscle 
Performance 
40 min 8266 Lobby 


OB 4.1 Aciobic Fitness I 
Test/V02 MAX ' 

9 min 261 Lobby f 


Reconditioning 
60 min 26 Gym 


ICsi 


MEDB 1.1 a 1.4 CUn a Neuro I 
Asmts. 1.14 Photo Ooc Skin. I 
1.10 Ophth w.'Dr Straube I 
60 m* ACOf 


MEDB 7 5 Postmght Evals 
Ops Psych a Behav Med 
60 min ACOf 


both crew 
members began 
fasts at 2200 
No food or dhnk 


VXcOB 4.1 Aerobic 
| Test/V02 MA[ but water okay 

jf 60 min 261 LobSy 


1 11:00 ~| 1 1:30 Il2:00 ~|l2:30 ~|l3:00 |l3:30 14:00 Il4:30 |l5:00 [l5:30 [16:00 [l6:30 jl7:00 


I* 


R+ 2 A/C/2012 Upon Waking |09:00 


MEOB 7.5 Postmght Evals 
Ops Psych a Behav Med 

ACOF 

L | MEDB 1.10 Ophthalmology 
Exam a Ocular ultrasound 
JSmtn 8220 
[eyes will be dflated) 


MEOB 1.10 Ophthalmology 
Exam a Ocular ultrasound 
75 min 8 220 
(eyes will be dilated) 



Recondiborung 
120 min 26 Gym 


Neurospat BOC 
105 man BOCF 


Racondibonang 
120 min 26 Gym 


If 


08:30 


|09:30 


10:30 |l1:00 11:30 |l2:00 12:30 |l3:00 1 13:30 |l4:00 14:30 |l5:00 |lS:30 16:00 


R+ 3 A/D/2012 



1 Ilf till 

both crew members 1 
close-out urine F 

collection thru 0630 \ 




K 


09:00 


Reconditioning 
120 nWW 26 Gym 


ESA Telecom 


I MEDB 1.1 a 1.4 Clin & Neuro ■ 

wt» S anuM I 

ACOF ' K I 


09:30 [10:00 1 10:30 


2 

MEDB 1.1 & 1.4 Can 6 Neuro 
Asmts. 
w/D ». Dervay 
60 min ACOF 

2 

t— 

LUNCH 


|I 

Ct </> 

LUNCH 

K 

Reconditioning 
1 20 min 26 Gym 



e ■ s 

s s 

is 

!l1:00 |11:30 

12:00 [12:30 |l3:00 

|13:30 

14:00 [14:30 115:00 |l5:30 |l6:00 |b.Io™R 

•tiring 


R+ 4 A/E/2012 


Sill 


1 08:00 [ 08:30 |09:00 

P4& Exercise Echo & Vessel 

Imaging H 

65 min B261 Lobby U 


Reconditioning 
120 min 26 Gym 


fill 

x 55 v a 


MEOB Orbttal MRI 
60 min 

UTMB @ Victory Cakes 


R+ 5 A/ F/2012| Up on Waking [08:00 
rew 1 


,08:30 


I 


■ 1 


ICV MRI 

Sprint: MRI 

• 

LUNCH Bna 

n 

ISO nun UTMB @ Victory Lakes 

UTMB @ VL 

2 

»- 


ICV a Sarcolab MRIs 
170 min UTMB @ Victory Lakes 


09:00 j 09:30 |l0:00 |l0:30 )l1:00 


J 


/ Exercise Echo a Vessel 
Imaging 

65 min B261 Lobby 


Reconditioning 
120 min 26 Gym 


13:00 

|3T 


[13:30 


14:00 |14:30 


15:00 |15:30 |16:00 |Btfor.R«irit? 



PAO Live Shots 
60 min B2S broadcast Studio 
07:40 Arrival time 


MEOB Orbital MRI 
60 min 

UTMB @ Victory Lakes 

CET 


EKE BDC 
Submax Cycle 
60 min B 261: Lobby 


60 i 


EKE 8 DC 
Submax Cycle 
itn B261 : Lobby 


MEDB contact: Alonzo Webb- Mission Integration Coordinator Cell: 409-739-0179 



MEOB 5.1 Functional 
Fitness Assessment 
60 mm 26: Gym 


[c] Liquid Saliva Collection / Crew 1 a Crew 2: 

Collect immediately after waking (before eating, dnnking a brushing teeth) 


IllOry Sabva Collection / Crew 1 a Crew 2: 

Co S ec t immediately after waking (before eating, dnnking a brushing 
teeth) waking *30 min, waking *6 hr waking *10 hr a before sleep 


I A l R»0 Blood draw, vitals a subknguai scrape / Crew 1 a Crew 2: 

• begin fast after last refueSng stop - no food or dnnk but water is okay 

• blood draw: MEDB 2 1 a 8 V Nutn. Bisphos. Int Immune a Vascular 
B I ICV / Crew 1 a Crew 2: 

• No max exercise 12 tvs prior 

- No alcohol or tobacco 24 hrs poor ^ 

• No caffevie 12 hr a no meal 2 hrs prior (kght snack of complex cartas OK) [F] Vascular Structure and Function / Crew 1 a Crew 2: 

• Prefer no meds 36 hrs prior (if necessary, bst what and when) - Wear workout clothing 

• No alcohol. Mood pressure meds. OTC cold meds 24 hr prior 

D | Sprint : Ultrasound Imaging a Calf a Thigh Muscle Biopsy I Crew 1: * La"'* 2 hrs before! l*ght meal permitted up to 60 minutes before) 

• No max exercise 24 hrs prior, no exercise 8 hrs prior * strenuous exercise for 24 hours prior 

- No heavy meats 2 hrs poor to testing session • No caffeine 2-hours pnor 

• Wear workout clothing (shorts, t-shirt, sneakers) 


Notes & Constraints: 

[GjNeurospati'Crew 2: 




Reconditioning 
60 min 26:Gym 


H 

s ? 

at cn 

jZluEDB 5.1 FuncOonal 
Fitness Assessment 
60 min B9. BDCF? 

• 

2 

Recondiborung 
60 min 26 Gym 


|I 

at 


contact: Pasha Morshedi- Increment Science Coordinator Cell: 713-906-3591 


0 ' 


EKE l Crew 1 a Crew 2: 

• Wear workout clothing 

• No heavy meals 2 hrs pnor 

• No alcohol 24 hrs pnor to test 


* No exercise prior to testing 

* No caffeine 4 hrs pnor to test 


• No alcohol 16 hours prior to session 

• If medication is taken, it should be reported to the PI 
[h] S print Muscle Performance < Crew 2: 

• No heavy meals 2 hours pnor to testing session 

• Wear workout clothing (shorts, t-shirt, sneakers) 

Q]mEDB 4.1 Aerobic Fitness Cycle Test / V02Max EKE Crew 1 a Crew 
2z 

• Wear workout clothing 

• No max exercise 24 hrs prior no regular exercise 8 hrs pnor 

• Lend food 2 hrs prior (kg hi meal permitted up to 60 minutes before) 

• Lernt caffe -ie 8 hrs prior to test (1 cup (Sozor less of regtAar coffee or 
equivalent) permitted up to 60 minutes before test) 

fjj MEDB 5.3 Isokinetic Assessment I Crew 1 a Crew 2: 

• Wear workout clothing 

• No max exercise 24 hrs pnor to testing; no regular exercise 8 hrs pnor 

• Limit food 2 hrs pnor to test (light meal permitted up to 60 minutes 
before) 

• Limit caffeine 8 hrs pnor to test (1 cup (8 oz or less of regular coffee or 
equivalent) permitted up to 60 minutes before test) 


[jjMEOB 1.6 Resbng ECG / Crew 1 a Crew 2: 

• no caffeine or alcohol 12 hours pnor 
[K]R*3 Blood draw / Crew 1 a Crew 2: 

• MEOB 2 1 Vascular a Repository 

• 10 hour fast required - no food or dnnk but water is okay 

(3 MEOB 1.10 Ophthalmology Exam a OCT / Crew 1 a Crew 2: 

• Drugs to dilate wil cause sensitivity to bright kght and bkirred vision 
- Constraints fodowing the exam include 

• No piloting of aircraft for 24 hours after (Nation 

• Driving may be done but with extra caution 

• Avoid operation of any heavy equipment 

• Avoid operating anything that requires acute vision 

• Avoid bright light situations 


0' 


MEDB 1.5 Neurovestibular Platform Test I Crew ia Crew 
2 : 

• No unusual motion (acrobatic flying. NBL runs, etc.) 24 hrs 
prior. 

• No exercise pnor (on day of test) 

• Limit alcohol 12 hours before test 

• Report medications that might affect sensonmotor 









































Strategies for Design/Selection 
of Flight Experiments 

Why are these constraints so limiting? 

— Priority task to rehab the crew from the flight and return 
them to safe terrestrial function 

— Crews may look good at any point but may be generally 
fatigued and vulnerable to injury 

— Crew may have significant circadian disruption 

— Large number of experiments can overwhelm available 
time and crewmember resources 

— Frequent testing can bias test results 
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Development of Flight Research Experiment Complements 


Strategies for Design/Selection of 

Flight Experiments 



In-flight crew time: 

— ISS Program is strongly emphasizing the need to maximize 
the utilization of ISS with providing as much time as 
possible for payload operations. Goal is for an average of 
35 hours per week 

— This is good news for investigators, but in-flight crew time 
is still a limited resource. 

• The total amount of time is not always the problem, it depends on 
the requirements 

• Building in flexibility and decreasing the complexity of in-flight 
sessions goes a long way to ensuring success 

• Understanding how long each activity takes is a key part of the 
planning process 
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Conclusion 

Flying human life sciences experiments in space is 
challenging 

- ISSMP is here to help HRP investigators! 

- Requires adequate time to plan and integrate with other 
research on ISS 

- Requires investigators to be flexible and sensitive to unique 
constraints of spaceflight. 

- Keeping studies simple will yield results sooner 
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